
CERTIFICATE OF CALIBRATION

Manufacturer: Agilent
Model No.: 34970A
Serial No.: US37047275
PGT Asset No.: 20312
Customer ID#: HP-DAS-53
Description: Data AcquisitionlSwitch Unit

I

Calibration Performed For:
Intermountain Power Service Corporation
850 W. Brush Weflman Road
Delta, UT 84624-9546

Contract/P.O.#: 010410.30

ICALIBRATION INFOI~J~IATION            t                                                     t                    !t

Report Number:. 20312-020603FL Result: PASS Calibration Performed By: Richard Hutson

Cal Date: 07J06/2003 Temperature: 22.0°C As Found and/or As Left: Found-Left

Due Date: 02/06/2004 Humidity: 42 % Seals Intact: Yes Location: In-House

Procedure: HP/Agilent 34970A: CAL VER RS-232/5520A (1 year)                Revision: 0 - 04/17/01

Notes: Unit within tolerances as found and as left.

This ins~Tument was calibrated in accordance with ANSI/NCSL Z540-1-1994, ISO/IEC Guide 17025 and the
documentation requirements of ISO 9000, using laboratory standards that are traceable to the National Institute of
Standards and Technology, nationally recognized standards or natural physical constants, or are derived using
self-calibrating ratio techniques.
Uncertainties of the laboratory standards are calculated at a coverage factor (k) of 2, corresponding to a
confidence intewal of approximately 95%. The collective uncertainty of the standard(s) utilized in this procedure
does not exceed 25% (TUR >4:1) of the unit undertests (UUT) accuracy specification(s) unless otherwise specified
in the test data or notes.
A calibration due date; determined by the customer, manufacturers specifications or instrument history; is provided
for reference only and does not imply continued conformance to specitication,
This document shall not be reproduced except in full, without written approval of Power Generation Technologies.

Calibration Technologist Reviewed/Approved

USED

Asset No. Description Cal Date Cal Due Date

10154 Fluke 5520A-SCl 100 Multi-Product Calibrator 03/12/2002 03/12/2003

ITEST DATA
I II

STANDARD TRUE UUT TEST ERROR     TEST RESULT EXPANDED

PARAMETER VALUE READING TOLERANCE (% of TOL) PASS/FAIL UNCERTAINTY

CALIBRATION VERIFICATION

SELF TEST
0.0status 0.0 0 PASS

ZERO OFFSET TESTS
I0 mADC Range
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STAIqDARD TRUE UUT TEST ERROR    TEST RESULT
PARAMETER VALUE READING TOLERANCE (% of TOL) PASS/FAIL

0.00000mA -0.00008 4 PASS

EXPANDED
UNCERTAINTY TUR

i00 mADC Range
0.00000mA -0.00010 2 PASS

1 ADC Range
0.000000A -0.000004 4 PASS

I00 mVDC Range
0.0000mV -0.0015 37 PASS

1 VDC Range
0.000000V -0.000002 22 PASS

i0 %rOC Range
0.00000V 0.00000 3 PASS

i00 VDC Range
O.0000V -0.0000 2 PASS

300 VDC Range
0.000V -0.000 0 PASS

I00 Ohm Range, 2-Wire
0.0000 Ohm -0.0000 0 P~S

1 kOhm Range, 2-Wire
0.000000 kOhm 0.000155 15 PASS

I0 kOhm Range, 2-Wire

0.00000 kOhm 0.00014 13 PASS

100 kOhm Range, 2-Wire
0.0000 kOhm 0.0000 1 P~S

1 MOhm Range, 2-Wire
0.000000 MOhm 0.000000 2 PASS

I0 MOhm Range, 2-Wire
0.000000 MOhm -0.000010 I0 PASS

I00 MOhm Range, 2-Wire
0.000000 MOhm 0.000000 0 PASS

I00 Ohm Range, 4-Wire
0.0000 Ohm -0.0005 12 PASS

1 kOhm Range, 4-Wire
0.000000 kOhm -0.000001 5 PASS

I0 kOhm Range, 4-Wire
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STANDARD TRUE
PAP3LMETER VALUE

0.00000 kOhm

UUT TEST ERROR     TEST RESULT    EXPlhN-DED
READING TOLERANCE (% of TOL) PASS/FAIL    UNCERTAINTY

-0.00001 Ii PASS

TUR

I00 kOhm Range, 4-Wire
0.0000 kOhm -0.0001 12 PASS

1 MOhm Range, 4-Wire
0.000000 MOhm -0.000001 5 PASS

I0 M0hm Range, 4-Wire
0.00000 MOhm -0.00000 3 PASS

i00 MOhm Range, 4-Wire
0.0000 MOhm 0.0000 0 PASS

DC VOLTAGE - Gain Verification
100mV Range

100.0000mV 99.9988 9uV 13 PASS 5.0E-006 1.8

IV Range
1.000000V 0.999997 47uV 6 PASS 1.6E-005 2.9

10V Range

10.00000V

-10.00000V

10.00004 400uV 9 PASS 1.7E-004
-10.00004 400uV I0 PASS 1.7E-004

2.4
2.4

100V Range
100.0000V 100.0009 5.1mV 17 PASS 2.3E-003 2.2

300V Range

300.0000V 300.0016 22.5mV 7 PASS 5.9E-003 3.8

AC VOLTAGE - Gain Verification
100mV Range

10.0000mV @ IkHz
100.0000mV @ ikHz
100.0000mV @ 50kHz

10.0029 46uV 6 PASS 2.2E-005

99.9858 100uV 14 PASS 3.7E-005

99.9764 170uV 14 PASS 5.7E-005

2.1

2.7

3.0

IV Range
1.000000V @ 20Hz
1.000000V @ IkHz
1.000000V @ 20kHz
1.000000V @ 50kHz
1.000000V @ 100kHz
1.000000V @ 300kHz

0.999711 imV 29 PASS 3.6E-004
0.999915 ImV 8 PASS 2.2E-004
1.000025 ImV 2 PASS 2.6E-004
1.000032 1.7mV 2 PASS 3.6E-004
1.000259 6.SmV 4 PASS 8.4E-004
1.007650 45mV 17 PASS 3.0E-003

10V Range
0.10000V @ IkHz 0.10076 14mV 5 PASS 3.7E-005

1.00000V @ IkHz 1.00000 4.6mV 0 PASS 2.2E-004
10.00000V @ IkHz 9.99899 10mY i0 PASS 2.2E-003

10.00000V @ 50kHz 9.99808 17mV II PASS 4.2E-003
10.00000V @ 10Hz 9.99788 14mY 15 PASS 3.8E-003 3.7
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S TANDARD
PARAMETER

TRUE
VALUE

b~JT TEST ERROR TEST RESULT
READING TOLERANCE (% of TOL) PASS/FAIL

EXPANDED
UNCERTAINTY TUR

100V Range
100.0000V @ IkHz
100.0000V @ 50kHz

99.9736 100mV 26 PASS

99.9542 170mV 27 PASS

2.1E-002
3.6E-002

300V Range
300.000V @ IkHz
300.000V @ 50kHz

299.958 420mV I0 P~S
299.869 720mV 18 PASS

5.9E-002
9.6E-002

4-WIRE OHMS - Gain Verification
i00 Ohm Range
I00.0000 Ohm 99.9994 14 mOhm 4 PASS 4.3E-003 3.3

1 kOhm Range
1.000000 kOhm

I00.000 Ohm
120.000 Ohm
140.000 Ohm
160.000 Ohm
180.000 Ohm
200.000 Ohm

0.999992 II0 mOhm 7 PASS

I00.000 20 ~Ohm 2 PASS

119.999 21.9999 mOhm 4 PASS

139.998 23.9998 mOhm 8 PASS

159.998 25.9998 mOhm 9 PASS

179.997 27.9997 mOhm 12 PASS

199.996 29.9996 mOhm 13 PASS

3.0E-002 3.7
4.3E-003

5.5E-003

6.0E-003 4.0

6.6E-003 4.0
7.2E-003 3.9
7.7E-003 3.9

10 kOhm Range
I0.00000 kOhm 9.99999 I.I Ohm 1 PASS 3.0E-001 3.7

I00 kOhm Range
i00.0000 kOhm 100.0008 Ii Ohm 7 PASS 3.0E+000 3.7

2-WIRE OHMS - Gain Verification

i00 Ohm Range

I00.0000 Ohm 100.3916 1.014 Ohm 39 PASS 4.2E-003

1 kOhm Range
1.000000 kOhm 1.000383 I.Ii Ohm 34 PASS 3.0E-002

i0 kOhm Range
I0.00000 kOhm 10.00038 2.1 Ohm 18 PASS 3.0E-001

i00 kOhm Range
I00.0000 kOhm 100.0012    12 Ohm I0 PASs 3.0E+000

1 MOhm Range
1.000000 MOhm 1.000003    III Ohm 3 PASS 3.6E+001 3.1

i0 MOhm Range
I0.00000 MOhm 9.99896    4.1 kOhm 25 PASS 1.4E+003 3.0

I00 MOhm Range
i00.0000 MOhm 99.7573    810 kOhm 30 PASS 5.3E+004

FREQUENCY - Gain Verification
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STANDARD TRUE
PARAMETER VALUE

100mY Range
100.0000Hz @ 10mV

LTUT
READING

TEST ERROR     TEST RESULT    EXPANDED
TOLERANCE (% of TOL) PASS/FAIL UNCERTAINTY

99.9846    100mHz 15 PASS 2.6E-004

TUR

IV Range
100.0000kHz @ IV

DC CURRENT - Gain Verification
10mARange

10.00000[nA

I00.0001    10Hz

10.00022     7uA

PASS 2.6E- 001

PASS 1.3E-006

100mA Range
100.0000mA 100.0039     55uA PASS 1.3E-005

IA Range
1.000000A 0.999998 l.lmA 0 PASS 2.4E-004

AC CURRENT - Gain Verification
10mARange

10.00000mA @ ikHz 9.99566 14uA 31 PASS 6.0E-006 2.3

100mA Range

100.0000mA @ IkHz 100.0267 600uA PASS 6.0E-005

IA Range
1.000000A @ ikHz 1.000133    1.4mA I0 PASS 6.0E-004 2.3

TYPE K TC INPUT VERIFICATION - (34901A Multiplexer)

Channel 00 (i01)
0.3 IdegC
300.3 idegC
600.3 IdegC

0.0degC
300.0degC
600.0degC

Channel 09 (II0)
0.0degC
300.0degC
600.0degC

Channel 20 (201)
0.0degC
300.0degC
600.0degC

Channel 29 (210)
0o0degC
300.0degC
600o0degC

Channel 40 (301)
0.0degC
300.0degC
600.0degC

Channel 49 (310)
0.0degC
300.0degC
600.0degC

31

33

33
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0.0 IdegC 2
300.1 idegC 8
600.I idegC 9

0.I IdegC 7
300.i IdegC 12
600.1 IdegC II

0.i IdegC I0
300.1 IdegC 13
600.1 idegC 15

-0.5 IdegC 50
299.6 idegC 43
599.6 IdegC 40

0.0 IdegC 3
300.1 IdegC i0

600.1 idegC i0

PASS 1.7E- 001

PASS 2.7E- 001

PASS 2.7E- 001

PASS 1.7E-001
PASS 2.7E-001
PASS 2.7E- 001

PASS 1.7E- 001
PASS 2 . 7E- 001
PASS 2.7E- 001

PASS 1.7E-001
PASS 2.7E-001
PASS 2.7E-001

PASS 1.7E-001
PASS 2.7E-001
PASS 2.7E-001

PASS 1.7E-001
PASS 2.7E-001
P~S 2.7E-001
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3.8
3.8

3.8
3.8

3.8
3.8

3.8
3.8

3.8
3.8

3.8
3.8

Page 5 of 5

200 Tech Center Drive Knoxville, TN 37912 Tel: (865) 688-7900 Fax: (865) 687-8977

IP7 035513


